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ABSTRACT: The kinetics of the formation and growth of the silicides of refractory 
metals is a complex physicochemical process. In such cases, cheuosorption is fol- 
lowed by growth of the Layers of the products of the chemical reaction, with even- 
" tual rise of an equilibrium at the phase interfaces, i.e, constancy of the concen- 
trations of the chemically bound components. This picture is markedly complicated 
when an insignificant amount of a third element takes part in the reaction or when 
the system of the layers that form is a aultiphase system. In thie connection the 


o ‘authors describe the results of an investigation of the kinetics of the vacuum sili- 


conizing of molybdenum in the presence of a small amount (1.0-1.2 wt.%) of aluminum 
_ dispersed in the silicon. It is show that in the absence of an equilibriua concen- > 

| tration of Si%dt the phase interfaces during the initial etage of siliconizing, 

“| the growth of the silicide layer in time obeys a rectilinear law, because Al, which 
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has a higher vapor pressure than gi, interferes with the supply of Si to the reactiag 
surface. This happens only in the initial stage of the process, since equilibrium 
conditions begin to set in as the layer thickness increases, and the Al is gredually |. 
eliminated under the conditions of vacuum siliconizing. It ts further showm thet thie|.: 
rectilinear law of growth prevails not only in the case of compact and sufficiently ©} - 
thick single-phase layers but also for multi-phase layers, also because of the ab- a 
sence of an equilibrium at the phase interfaces (i.e. because of the variability of % }. 
the concentrations of reacting substances). In this case, too, as the thicknese of **: 
each phase and of the entire layer increases, an equilibrium sets in and the recti- ‘|: 
linear law of layer growth is superseded by the parabolic lew. Orig. art. has: 4 
figures. ae 
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ABSTRACT: The authors carried out an investigation of the oxidation kinetics | 

of tungsten disilicide over the temperature range 1500-1800°C. Tungsten of 
99.95% purity and 99.999% pure silicon were used for the investigation. The , 
foxidation kinetice curves are parabolas. The effects of preparation texpere- . 
jture and homogenization time of tungsten disilicide specimens on their oxide- . 
‘tion rate was studied. It was show that the oxidation rate of WSi, at ' 
1500-1700°C is approximately the seme as that for MoSiz. It is even somewhat - 
dower chee that for MoSi, at 1600°C.' orig. art. has: 2 figures and 2 formulas. 
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ABSTRACT: ‘ Up to the present day there are no systematic investigations on 
“the oxidation kinetics of tantalum dieilicide at high temperatures. The 
he present study was an examination of the oxidation kinetics 


purpose of 
‘Of tantalum disilicide at 100-1600°C temperatures. Tantalum of 99-95% 
The effecte - 


‘ purity and 99¢99% pure silicon were used for the investigation. 
‘of specimen preparation temperature and extent of their homogenization on 
xidation of TaSi, specimens in 


‘the oxidation rate were established. The o | 
ithe initial stage conforas to a straight-line relationship. After some spec-' 
;ifie period of time a sharp rise in the specinen oxidation rate sets in, 
iwhich leads to their failure. The fundemental feasibility of raising the « : 
(tantalum disilicide's heat resistance up to 1600°C ws dewonstrateds 
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ABSTRACT: Inasmuch as the coating of refractory metals with molybdenum disilicide is 
known as @ prospective method for preventing high-temperature oxidation, the effect 
of some additives on the growth rate and the structure of the silicide layer on molyt 
denum wes studied. It was noted that properties of the disilicide coating (including 
brittleness and an inadequate thermal stability) may depend on the preparative method 
and on the purity of the initiel materials. In this study the silicide layer was 
produced on molybdenum sheet'"and wire 0.1 and 0.5 mm thick, respectively, in vacuum 
by heating at 1250C. Molybdenum of 99.95% purity, 99.999%-pure silicon and comer- 
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cial silicons KR-0 and KR-1, 99.0 and 98.0% pure, respectively, were used as initial 
materials foR eaabeedine cells. The growth rate, structure and phase composition of 
the coati hed were stydied gravimetric, metallographic and x-ray nethods. 
The effect o AL? Fe 3 1cuy 1 d Based as additives, and of the residual gas pres- 


(sure vas studied. It was found that the presence of small amounts of Al(1—3%) in 


4 


vowdered silicon causes the formation of a ternary compound Mo(Si, Al), with a hexa- 
gonal structure, the growth of which is expressed as a linear dependence on time. 

The presence of the other additives studied, with the exception of Ti, results ina 
decrease in the growth rate of the MoSi, layer and does not affect its structure. 

The residual ges pressure does not affect the silicide layer growth, if it is within 
1.10°5—1.107" mm Hg; at 1.1073 mm Hg, the rate slows down 3—4 times; at 1.102 mm lig 
disilicide is not formed at all, and only the Mo3Si phase is formed. Transition of 
the dark and opaque hexagonal disilicite into the silvery tetragonal form on prolonged 
heating was observed. Orig. art. has: 4 figures and 3 tables. (ua) 
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TOPIC TAGS: tungsten, tungsten silicide, wt epilation 
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ABSTRACT: Specimens of tungsten disilicide prepared from 99.9%-pure tungsten 
and silicon powders\‘ either by hot compacting at 1T00C, by cold compacting and 
sintering in an argon atmosphere at 1000C for 1 hr, or by siliconizing of tungsten 
in a vacuum of 10° mm Hg at 1250C had a porosity of 3, 4O, or Of, respectively. All 
specimens were tested for oxidation behavior in air at 600—1100C. Hot compacted, and 
cold compacted and sintered specimens gradually disintegrated into yellow powder at 
700O—1000C. On specimens obtained by vacuum-siliconizing, an oxide layer was formed 
which prevented the disintegration of the specimens. These results showed that the 
oxidation failure of homogeneous W5i, was not a specific property of the material but 
was caused by macrodefects (pores). In all cases, disintegration occurred in the 
temperature range where the oxidation products are not volatile. The oxidation be- i 
havior of poreless W5S1, indicated that disintegration of porous WSi, specimens is as- 
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. TITLE; Study of the of molybdenum disilicide at 1500 — 1800C 
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|” Spsctrophotometris Investigation of heart- and skeletal: 
k 


a 4S bh 
: muscle myosin. D. L.Perdm . 
_ (ast. Biochem. Acad. Sel. Ukr. 88 Roo EES 


Fiery B . : i . nl; 


: > ane 
De . Biokhim. Zhur. ‘21, 374-81(In Russian, 381-3) (1040); ef. 
7 ' CA, 48, 4078f-vThe ultraviolet absorption spectrum of 
co ae myosin a ues to set erates a oe 
spectrum. is accom pani changes when myosin ecqu 
new enrymic sneialcor the specs bein deed. by qual. 
Neo 5 ie : eh photography at various H-ion concns. (pl 8.6-11.7). I¢ 3 
a: > ne VR eS Se ‘was found that the absorption spectrum ep ke muscle : is 
: : Sag ee oh -Foyosin at pH 8.6 Is similar to that for doe uscla yt : 
—. gs at : a ohh myosin.. At pH 11.7 the over-all curve shifts toward the 
at ‘ EGR yn Nate : Jong wave fengths, the absorption max, at 270-80 ma re- 
: POE mange ani . ning almost unchanged. Treataent of heart-muscle 
Gy diate. “ted : AO eee . myosin by a déaminase prepa. from adenylie acid (dialyzed 
Be OR age Bren : Ae don - txt. from skeletal muscle or by a desrninase prepn. 
uae ee ee Richy teins tained according to Kalckar) to give new enzymic prop~ 
e : pe as a ; ertles—the ability to deaminate adenylic acid—te accompa. 
a : ‘ ae _ | Bled by a change in the absorption spectrum, shown by the 
sok fe Pe a ow - fact that {o addn. to the absorption max. at 270-80 ma at . 
; a Be fe ats. pH 11.¢ there appears a 2od maz. at WOma. AtpH 86. 
are eae |. tthe spectrum for myosin, troqted and untreated with dew . 
pe ay ge - amilnase, shows only one max., at 270-80 my. Appearance _ : 
: oJ) 7 af the nd max. at 240 my for the heart-at ypectrum * t 
Joi)" ): after treatment with deaminase ty evidently due to displace. i 
; h : : ment of an intramol. bond caused by addn. of the deam ’ ; 
hs . the Appensance or disptay of the tyrosine chromophoric - 
Bro ae oe é wp which is possible at the Inceeased alky. = se . i x 
03 Si ; ee : Clayton F. Holoway. J ead : wo ; 
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(MLRA 6:5) 


1. Biochem. Inet., Kiev. 
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Biokhim = Zhur 28. 184-91an Russtan, 191-2%1983) — 

The protein fractions of the henet nus inyosin A and B, 

had no feaninase, the water act proteim res tion of the oz 
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OODM AcONa at pHi 4. aad tua, zing agains! the same salt 
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trate The deamtnase activity shoved an increase with 
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1 mins Bag Fs age Pots >> s of E:OH 
for the spre Ode Mn gg A Oa ie ROR ADS 
pPreetabes Tet ree ob or the log of Oa or Mg 
curl bars ate Fe gee + oe B t,utott 
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Incorporation of sulfur-bearing anino ecids into proteins during ; 
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65- (MLBA 10:5) 
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1. Inetitut biokhimit 4kedemii neuk Ukreine'kot RSR, Kiiv. 
( MBTHIOUI ME) ( PROTEIS METABOLISM) (WORK) 
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NRCHIPORRRKO, z.Ya, [Nechyporenko, 2. 1U. ] 


Application of distributive paper chromatography to the deteraination 
of adenosinetriphosphoric acid and ite decomposition products. kr. 
biokhim,zhur., 30 no.3:402-415 '58, (MIRA 13:3) 


1, Institut of Biochemistry of the Academy of Sciences of the Ukrainian 


S.S.R., Kiyev. 
(ADENOSINSTRIPHOSPHORIC ACID) (CHROMATOGRAPHIC ANALYSIS) 
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NECHIPORENKO, Z.Yu. [Nechyporenko, 2.1U.] 


Concentration of adenosinetripggsphoric acid and its decomposition 
products in working and resting ‘muscles. Ukr. bickhim, shur. 32 
no.68877-889 '60. (MIRA 14:1) 


1. Institute of Biochemistry of the Academy of Sciences of the 
Ukrainian S.3.R., Kiyev. 
(ADENOS INETRIPHOSPHORIC ACID) (MUSCLE) 
(EXERCISE) 
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eA Z.Yu. [Nechyporenko, Z. Iu. ]; GIbABL' abYKH, U.G. (Himmel 'ref<h 
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Restoration of adenine nucleotide concentration in mus? .°s altar 
work, Ukr. biokhin, zhur. 33 no. 6:811-822 '61. 


eibiwt Laide 
1. Institute of Biochemistry of the Academy of Sciences of the Jkrmein.s® 


Breen mada tte (:XiniGI3h) (MUSCLE) 
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NECHIPORENKO, Z.Yu. (Nechyporenko, 2,.1U. |; KACHALA, G.M. [Kachala, H.™.} 


Content of ATP and products of ita conversion in gopher Bn 
Ukr. biokhim. zhur, 36 mM.2:2243-252 the CHA i7iha) 


1. Institute of Blochemistry of the Academy of Sciences of the 
Ukrainian 5.5.—,, Kiyev. 
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NECHIPORENKO, Z.Yu. [Nechyporenko, Z.IU.]; GIMMEL'REYKH, N.G.; GOLOBOROD'KO, 
0.P. ‘{Holoborod'ko, 0.P.], studentka 


Content of adenylic system components and glycogen in the myo- 
cardium in circulatory disturbance. Ukr. biokhim. shur. 37 no.3: 
352-359 '65, (MIRA 18:7) 


1. Institut biokhimii AN UkrSSR, Kiyev. 
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IVANOVA, AL DL - NECHITORTVA, F.S. 
US3R (600) 
Windmills - Moldavia 


Using windmills on Moldavian collective farms. Sots.zhiv. 14 no. ll, 1952 


Unclassified. 


Monthly List of Russian Accessions, Library of Congress, March 1753, 
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LE. 2808-66 EWT(m)/EPF(n)~2/a0P(t)/ETI TuPle) ID /atf3G/GD 
_ Ace Wis AT5027942 SCURCE CODEs 10R/0000/65/000/000/0077/0082 


: ; i AUTHOR: Ivanov, V. anova V- Tews echt oat? | (Dr. of Technical Sciences); Osipov, 
| Ae D5 Vasyutinekly, B Vasyutinekiy, 5. M. rtmasov, G. 


ORGs none 
TITLE: Thermal streases in chromium soatingsjon molybgenun 
an ot 
SOURCE: Se 
a |-pokrytiya_ 
1965, 77-82 


TOPIC TAGS: chromium plating, vapor plating, molybdenum, heat effect, internal 
strass, adhesion, thermal stress 


ABSTRACT: Previous studies (FMM, IX, 4, 558, 1960) showed that coatings obtained 
by the condensation {n vacuun of Cr yapora! n the surface of Mo samples had good 
protective properties, but that their service life decreased considerably when 
they were subjected to temporature fluctuations. A study Was made on tho 9ffeot 
of Lenperavins an internal stresses in chromium coatings on molybdenum: produced 
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in various vacuum conditions and having various strengths of adhesion of the 
coating to the substrate. The value of stress (3) was determined from changes 
in the deflection (d) of the plated samples (100 x 5 x 2mm) by using the formula 
o= 4 Bhs a/ 31h, (by+ hz), where E is the Young modulus, ] 1s the length of the. 
coated part of the sample, and h, and ho are the thickness%e of the coating and 
the base metal, respectively. @ curves of deflection (in mm) vs temperature 
were plotted during the experiments. The changes in the elope of the curves 
(inflections), corresponding to the conversion of elastic into nonelastic 

‘| deformations, were observed during heating and cooling of the samples. Nonelastic 
deformations in tho low-temperature range ( < 4000) were formed at the critical 

fetress ¢=8 kg / m2, The value of the oritical stress could be controlled 

| eithor by the deformation of the coating itself or by the strength of adhesion 

| of the coating to the substrate. Experimonts with the coatings of various degrees - 

| of adhesion strength (strength of adhesion was changed by applying the coatings 

| to the surface of Mo oxidised to various degrees, or by increasing the roughness 

of the Mo surface) proved that the value of the oritical stress did not dopend 
on tha adhesion strength and was controlled by the deformation of the coating 
itself, The adhesion strength of coatings applied to the surfaces of oxidized 
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! 
| and nonoxidized Mo were about the same and were amarlt net the strength of the 
| Coating. The curves plotted for the temperature renee - 10000 for the 


is | | coatings applied under varigua Values of vacuum (io-3 mn Hg) showed that 


the semples produced in 10°" vacuum. failed at exaller ¢ an the —— oogted 
in the higher vacuum, Orig. art. has: 4 fig. im 


SUB COD: 20/ SUBM DATE: 20Jul65/ ORIG REF: 003 


we 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001136. 


Heiser ht FOR RELEASE: Wednesday, qune 21, peace CIA-RDP86-00513R00113¢ 


ici i iE 


shee ba tase at He SENS AUT STI ee 


NECVIPORUK, A. ¥., (Veterinary Surgeon, Chervonéermei sk Raion, Zh‘itorir Oblest') 
B iciliyn-] for prophylazis and treatment of rastitis in cows. 


Veterinariya vol. *, no. 1C, October 1941, pp. 81-8, 
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AUTHOR: Nechiporuk, 2 I S0V/20-177-4-8/53 
TITLE: ccheae Synthesis %- near Trang- 
1ormations wi sngiatlus (0 sinteze sknem 3g pomoshch'yu 


lineynykh preobrazovaniy peremennykh) 
PERIODICAL: Doklady Akademii nauk SSSR, 1958,Vol 123.Nr 4.pp 510-512 (USSR) 


ABSTRACT: The author considers the synthesis of a scheme realizing the 
Boolean function f(x,,...,x,). Let x « ; Ce 


n 
yu {¥yr- HY and L » {1, }ve a set of not degenerated 


transformations x e lyy- The operators 1 


i 
(1) (1) (1) 
functions 8, a where m7 Gy CoV ye -5ket 25 fam. 


The desired scheme can be obtained from the scheme for h(x) 
if f(x) -» f(1,y) = hy: Here f(x) and h(x) are denoted to be 


are given by the 


equivalent with respect to L. The author @:ves necessary and 
sufficient conditions for this eauivalence Furthermore it 13 
Shown ine’ 2° €2t ie. fate ctreult fh) 55,8. where “¢ (n) 
ie the mean complexity of 9 schene © r tne wanircaim ore: reeentat‘on 
by all Boolean functions cf n varlat les. 

There are 3 acavrencesy, 5 of which are Soviet, 4 AMerican, 


erb~+h2- 1 Swedish, and 1 Canadian. 
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all valvea cf BE are turned ty 229 acninct the correspo. in: 
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Theorem: If 8 is inverse to a, then a 
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direction. Then: 


rg =<? Pow fe 
Theorem: f, (Pe) 2 f, (QP), fy (Pa) f (Pa) 
There are 4 Soviet references. 


SUBMITTED: November 2£, 1956 
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e next, giving estimates for the maximum numter of segments 4:4 

for the maximum number vf informat.,ona. degments “the degnente 
which nave other than ¢onstant conductance,, In networks rea. i 2.ng 
4 function of Plm, n'. The author thanas O. B. Lupanov ani S. V. 
fao.onuKiy for discussiur of the resu.ts. There are + figures an] { 

‘Oo oraferen es: te Soviet-oig and 'O non-S viet-t.59 . The + m 3" 

2 ent references to the En so ioh lancuage publications reud ua f 
ryws3 0. Y. Lee anid. HB. Then, Sommuni ation and L.evtrini gs, .*, 
pare, eo Maes? O, bowen inuse, IRE Nationa. Tunvention He ora, i 
Lio, 205-4173 d. P, Roth, Trang, Amec. Math, Soc. sh, oc, 1 tan, 
S0i--45.63; Le. H. Shuefer, Communication and Eiectronica, * facts 
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§/020/61/ 136/003/007/027 
/b.eloo BO019/B056 
AUTHORS: Nechiporuk, E. 1 
TITLE: The Complexity of Superposition in Bases Containing 


Son-trivial Linear Pormulas With Zero Weights 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 3. 
Pp. 560 - 563 


TEXT: E. Post (Ref. 1) showed that in algebraic logic there exist 
five classes of linear functions which are closed with respect to the 
superposition, and which contain functions with more than one argument. 
These classes are denoted by L(t - 1,2,3,4,5). If algebraic logic is 


realized by formulas which had been found by the superposition of FA 
formulas from a certain basis, the following lemma can be proved. For 

any n, it ie possible to arrange the entire set of the length n, which 
consists of seros and units and differs from the sero set in such a 

manner that for any n the sequences of sets are linearly independent. 

This lemma is proved, and the conclusion is drawn that for any n a 
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The Complexity of Superposition in Bases Containing Non- 
trivial Linear Formulas With Zero Weights 


decomposition of certain of ot | sets of zeros and units of the length 


n into i eat} groups according to n sets is possible in such a manner 


that the set within any group is linearly independent. Further, the 
following lemma is proved: Supposing that (x) 18 the characteristic 


function of a eystem of linearly independent sets oa . of the 


1’ 
length n, there existe a linear function ( without an absolute tera) 
eae for any conjunction K. 4 (*) in such a manner that “(x)1,(¥) 


a4 (X)s where V(x)1, (x)1, Ga = 0 for 1 ¢ j. Referring to a paper by 
R. oe Krichevekiy inate 3) it is shown that L (2) ey te Ae ws ig De paany 5 ic 
This ia done by estimating the relation L Maied, (n) & L,(n). There are 


5 references: 4 Soviet. 
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The Complexity of Superposition in Bases Containing 
Non-trivial Linear Formulas With Zero Weights 


PRESENTED; August 12, '960, by A. I. Berg, Academician 


SUBMITTED: August 5, 1960 
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PERIVCDICAL: Dokiady .exudeindi 


TREAT: The analogy butween tne Soole.n utrauct.re on tie 

the boolean ringn on ti.e other permit a scene to te cunctructed waie: 
is similar to tne contact vaive ac.enme. ain tris sereme tre evn duetivity 
of tue circuit 18 curricated es. tay aS in tie teontact vo.ve ene , x 
conductivity of tie scheme itsest ..Wever, G5 casculated vy 

modulo ¢ instend of tue sooleun :ii.teun sor the corr ct 

is necessary t:..t ali the eden of \.e scueme te orivsted 

contain no loops wit: z2 ro conductivity. bjgects of tiie rg 

as @ schemes. In the , ro ent pa,er, a aynt.etie metioad 2 

is investigated wie. clves tre ae t go.irle contact 

unoriented grupi witinuut loupe of ahieh eren padr of edges 
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Synthesis of R schemes B104/3214 


function 


fie)== V__ gy, (ts) Ke (1) g,, , Ora) Ke (aa) Fi, Sas Salta 1). (2) 


Vie Yas Fr. Og 


is derived. Here Xx and ¥, are the Groups into which the arguaents 


1? 
are divided, % = (%,, 


~ 


XE) Ky (5) is the amount of all nodes, 


and 5 4(¥45 Y>) is that assembly for which K . The 


a a § & 
6 

3(74 97) Mada 
scheme shown in Fig. 2 was constructed from the contact schemes § 
and a valve scheme wnich connects the output s' with the input S*, 

aa ‘ ~ 1 V3 n/2 _ 

wgreement with (2). Next, the theoren: Ly(n} vs V2-2°/* is proved. Here 
again, La(n) is the minisum runber so that tne QR scheme which does not 
have more than Ly(a) contacts can be realized by an artitrary function 


of the algebraic logic wits n arguments. The extensive proof is agin 
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Given by an upper and a lower estimate. There are ¢ figures and 
5 Soviet-bloc references. 


PRESENTED; August 31, 1960, by MW. V. Yeldysh, Academician 


SUBMITTED: August 26, 1960 
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ay ee $/020/61/139/006/001/022 
J ¥& €111/0333 
AUTHOR: Nechiporuk, E. §. 
TITLE: Complexity of schemes in certain bases containing non- 


trivial elements with zero weights 


PERIODICAL: Axademiya nauk SSSR. Doklady, v. 139, no. 6, 1961, 


1302-1304 K 
TEXT « Let the Boolean functions be realized by schemes (see 0. B. 
Lupanov (Ref. 1: Radiofizika, 1, 120, 1958)) of a certain type over 
a base which consists of the set of elements with zero weights 
realizing the set of functions Z, and of the set € of elements with 
positive weighta realizing the set of functions E. The author considers 
+43eg where arbitrary schemes are admitted and where the schemes are 
superpositions of the base elements (see R. Ye. Krichevexiy (Ref. 2: 
DAN, 126, No. 6, 1959)). 


Let the weight of the acheme and the Shannon functions L(f), L(n) be 
defined as usual. 


Le. Ct be a base with E « {4x} » os Lx, & Kos x,V Xo Ott let 
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the weight of the inversion be |. 

A wet {eH}, jy» 0,1,.-..,mn Of n-dimensional Boolean vectors with the 
property Ci < eo! oe O << j' @ n-1 18 called a chain. Let all chains 
be numbered for fixed nj3 let wW ~ {87,...,875 be the «-th chain. 


Let bx) . b(x', 1.0") be an Raeers Boolean function. The.yector @ 
a) need Reee inversion «not of the pair (&, 1G} ) if ¢ = a and 


eS ce HCO *) = 0. Let M fae be the number of the negative 
Invergiun «nots of the pair (§ en . Let w” [S$] - nae MY Ck]. 


Thesrem 1s For superpositions in ihe pase OL it holds 
-u [' 1 
Coroisary: L(n) » JEL . 
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Let S be a base with Ee {1x} ,Ze= {x MV x, } } the inversion weight 
be 1. 


Theorem 21 For superpositions in the base Bit holdes 


L(n) ~w 2. 


Theorem 31 For schemes in the base UT it nolds 


L(n) w {2 gn/ 2, 


Theorem 4s For schemes in the base A. 
3; DAN, 136, No. 3, 1961)) it holds 


b(n) w 2/2, 
The author thanks 0.B.Lupanov for posing the problen. 
There are 5 Soviet-bloo references. 
PRESENTED: April 16, 1961, by P.3. Novikov, Academician 


SUBMITTEDs March 25, 1961 
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"On diode circuits." 


report submitted for the Intl. Symposium on Yelay Systems and Finite 
Automata Theory (IFAC), Moscow, 2, Sep 2 Oct 1962 
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AUTHOR Nechiporuk, E I, ( Leningrad} 


Title Boolean functions with tnversion of arguments 
PERIODICAL Problemy kiberneuki, no 7. 1962. 115 126 


TEXT Inthe theory of nets studied are net realizations of Jogic algebra tunctions which Belong to green 
classes The problem studied most comprehensively was the case when the class of reabzable functions oo /t 
incades with that of all functions Studying in detail some sper ie realizable functions itis often possible te 
establish special features, leading to narrower asses for which more economical synthesty methods mas 
be found In connection with this possibility there arises a problem of synthesis of a net fora gren class 
which ts still far from being solved The author determines some Cass of functions which allows much simpler 


realization than the class of all functions re functions invariant with respect to same eoversiags of repaments 


The impartance of ambiguous functions ts stressed because of their techaical pmportance namely Ahern the 


ensemble of unused states of the net ts equal to the ensemble of the ambiguity potnts of the realized Pans tes 
The arm of the work 1s to find the methods of synthesis of functions invariant with respecte trans ormatein 


of the given subensemble D of ensemble G,, 


SUBMITTED June 13, 1960 
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ACCESSION NR: AT3002329 $/2582/63/000/009/ 0037/0044 
AUTHOR: Nechiporuk, E. I, (Leningrad) QB 
TITLE: Synthesis of valve circuits 


SOURCE: Problemy*kibernetiki, no. 9, 1963, 37-44 


‘ TOPIC TAGS: control, control system, valve, valve circuit, Shannon function, 
‘ipole, single, two, double, code, coding, binary, cybernetics 


{ 

.ABSTRACT: This theoretical paper explores certain problems of the evaluation of 
‘the complexity of various types of control systems by reducing them to correspond- 
‘ing problems for valve systems as defined by O. B. Lupanov (AN SSSR, Dokl., v.11], 
ince 6, 1956, 1171-1174), Use 1s made of the function H(z) © -2 logaz - (1-2) loga(l-z). 
‘The properties of this function are explored. It is postulated and proved (Lemma 1) 
that, if the following conditions are satisfied: 


(a) O<a<t, O0<d<a; 


(b) O<B,<1, bmw ts eee Mi 


N 
(c) py Ww< d; 


1 


1 Card 1/2. 
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then N<H(a)d. It is also proved (Lemmal2) that, if Mis a binary set, then, with 
MoM’, - H(M) «(M) < 1 (M’) x (M’). The "depth" of a valve system is defined as 
the maximum (within ail circuits connecting the input and output poles) of the num~ 
ber of valves in the circuit, Upon introduction of the Shanrion function, B(A), it is 
proved (Theorem) that if the series {(7,, 9. @,)..... (Pas Gas @,),---} {@ such that 
the conditions 9, < p,, ¥ 
Gn @, 


H(a,) Gi 
! 


S—» 0, 


18s as 


are satisfied, ther, for B(P,. %. %,), Ba (Pas 9a) ~ H (a,) ge ° 
Both the lower and the upper bounds are developed in the course of the proof. 
Orig. art. hae 13 numbered equations, 2 lemmas, and | theorem. 


ASSOCIATION: 00 
SUBMITTED: 20Mar62 DATE ACQ: 06Jun63 ENCL: 00 
SUB CODE: CD, CO, I£, CG NO REF SOV: 003 OTHER: 000 
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ASSOCIATION: Leningrads«iy gCaudarstvennyy universitet im. A. A. Zhdanova 
(Leningrad State University imeni A. A. zhdanov) 


PRESENTED: July 4, 1962, by WW. V. Keldysh, Academician 


SUBMITTED: July 3, 1962 
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1 aD B112/B160 
Ie wy 
AUTHOR: Nechiporuk, &. 1. : 
TITLE: Rectifier circuits 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 146, no. 1, 1963, 50-53 
by rectifier circuits is t. 
TEXT: The representation of Boolean matrices by ; 
investigated. B_(p1.q) denotes the Shannon function for representing a r 
1m 


t exceed ao. 
-matrix by circuits the depth of which does no 
ae ,a_) ig the class of all the Boolean (p,q)-matrices A containing 
7 n’'‘n'on 


a Path unities (O<a <1). The deus two theorems are derived: 

(1) If an < Pp! a4, 2 ©» 1goP,/le2a, > vo, y being a positive integer, 

Paty oo, then Bo(P,+a,) ~ a P,4,/¢ for dr(p 04,00.) (2) If a, & Pye 

q, 7 ©» lis (1854,/1e5P,) = p/(ulert)+e), w and y being positive integers, 
n 200 

then B(p.+4,) ~ Bs(Pyrdq) ~ Patp/1E2(Ppdp) « 
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_ AUTHOR: Nechiporuk, E. I. 
' TITLE: Synthesis of schemes composed of threshold elements 
 soURCE: AN SSSR. Doklady*, V- 154, no. &, 1964, 7163-706 


- TOPIC TAGS: information theory, Shannon function, threshold 
- element, Boolean function, Sterling formula 


ABSTRACT: The realization «! Boolean functions py base schemes con- 

sisting of all possible elenents, each of which has a weight e ual 

to unity assigned to it, wa* examined. The Shannan function L{(n) for 
this base is the minimum nunoer of threshold elements with which any 

- Boolean function of n argumeats can be realized. The theorem 

: a\'te aye? 

: 2(H)"atms2VZ(e) 

' was proved. It was assumed that each element in the schemes has n 

. inputs, onto which the arguments X,) *+*%) x. fall, among the other 

- inputs. It was also assumed that lhe output of ail preceding ele- 
ments are connected to the inputs of each element. With such 


| 1/3 ® 
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ACCESSION NR: AP4012960 


‘ connections, the possible schemes with a given number of element 
ean be obtained by varying only the coefficients of the thresnol 
. elements because the relationship of the threshold element outpu. 
‘to the corresponding inputs is excluded for the null coeff. cients in 


linear form which describe the threshold function. The number of 
functions of the arguments X,, +++» Xs which can be realized by 
the schemes of h, threshold “elements Rre denoted by S(n, h_). Let 


us suppose that WL (n) << Aa SL (a). 


Qn the strength of AW (m,4) C2+ QC yn tean- 


S (nh) << TL Mantis -0< J] (24 (2(2*42(a+/-)Ir"), 


I/<iq 1</<Ay 


‘and, at no, on the strength of (2) and L(n)& 25 we find that 


Igy 5 (Ay An) & Ate (0 + Ma) 


By virtue of the fact that legs S(n,L(n)) «= 2", wa have 


(Z)"aem. 
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. Settling h- = [2 n/2 J, tho final form is then 
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eaV(inatl “DS 


A lg V (a,at §-— + x 
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Saint h+ DL !ysqt 
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Orig. art. has: 3 equatjons 
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ACCESSION NR: AT4041983 8/2582/64/000/011/0049/0062 
AUTHOR: Nechiporuk, E.I. (Leningrad) 


TITLE: The synthesis of circuits consisting of threshold elements 


SOURCE: Problemy® kibermetiki, no. 11, 1964, 49-62 


TOPIC TAGS: Boolean function, Boolean function realization, threshold eloment, 
threshold function, threshold function realization, Boolean function coding, transposition 
coding, circuit design 


ABSTRACT: The paper investigates the realization of arbitrary Boolean functions having 
a basis consiating of all the threshold elements to each of which a weight of unity is 
ascribed; a threshold element is defined as an element realizing a threshold function 
which, in turn, ‘8 defined as a Boolean function Ply,, ---, y,) when such real numbers 
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where the symbole > denotes the equivalence of the assertions. An example of the 

synthesis of a circuit on the above basis shows a number of peculiarities which are 
characteristic for any infinite basis. In the synthesis, some ideas are used which 

the author used earlier in the case of zero-weight bases ("Problemy kibernetiki" No. 6, 
Moscow, Fizmatgiz, 1962, 123-160). Coding of Boolean functions by transposition is | 
algo examined a8 well as aome propertics of threshold functions. In the basis employed, 
Shannon's function L{n) constitutes the minimum nu mber of threshold elements which is 

sufficient for the realization of any Boolean function of a arguments. The present paper 

proves and discusses the following theorem 
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In the course of the discussion, 13 lemmas are proven. Orig. art. has: 68 formulas 
and 1 figure. 
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ABSTRACT: Tae paper dealg with the special problem of cybernetics, and the 
presentation of Boolean functions by means of logical systems. Two types of the 
latter are considered: che schemes of fundamental elements, and the superpositions 
Definitions are given for the finite and infinite, complete and incomplete, 
degenerated and nongenerated bases. 0. B. Lupanov (Coll. Problems of Cybernetics 
ve 3, 61, 1960) has found the asyaptotic estimates of the Shannon functions, 1.€-, 
the sum of the weights of the basic elements, for arbitrary complete, finite, and 
nondegenerate bases. The author solves 4 similar problem for the incomplete ead 
degenerated bases. Orig. arte has: 00 
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ABSTRACT: “The methods for the synthesie of logical circuits are discussed for the | 
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1 2, 1964, 299301), ° They are a generalization of previous results dealing with fs SE og ~ 
{ particular bases (Probleny kibernetiki, no, 8, 1962, 123-160). The present com- 7. 
| prehensive ‘article formlates basic concepts, discusses certain properties of ; | 
i bases with an associative zeroth part, investigates triangular Boolean functions, : ! 
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ABSTRACT: A test stand foe Cts (ial assemblies was put into operation at the Insti- 
tute of Physics AN UkrSSR at the end of 1964 


+ The installation uses assemblies of 
fuel elements of the VWR-M research reactor; fhe moderator is ordinary water; the 
side reflector is made from the 
stand is located in a separate 
the control 
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safety and automatic control of the critical assemblies. A dc amplifier is connect- 
ed to a galvenoneter for monitoring currents in the ionization chamber down to 107!2 
amp. Two recording potentiometers and a pulse rate counter are used for aoni- 

- toring the power level. The instrusents give reliable readings below the subcriti- 

- cal power level. Automatic control of the process is possible during operation at 
& power of more than 0.03 w which corresponds to an average thermal neutron flux. 

lof about 0.4¢10® neutrons/cm?-sec. The automatic regulator consists of tuo 

_ KNK-56 ionization chambers connected in parallel, a potentiometric power controller ! 
with a high impedance input and a steel absorber, an electronic amplifier and an 
amplidyne. This automatic regulator is extremely convenient for operation with cri- 
tical assemblies. It may be used for rapid compensation of a chain reaction at } 
"zero" power levels and for calibration of control rods. The unit increases work | 
safety and accuracy of holding a constant power level when detectors are activated. : 
‘In addition to the steel absorser in the automatic regulator, chain reaction may be 
controlled by two or three boron remote control rods, fn emergency signal auto- 
watically brings these rods together with three emergency safety rods into the radio- 
active zone of the assembly. All control and safety rode are moved by servo drives 
which are connected to selsyns and position indicators. Operational experience at 
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